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Summary 
The physical disorders as a depression and dementia are caused by a high stress society. There is the way which 
is music therapy to treat disease using music. The music is so abstractness that the therapists have no foundation 
on the selection music for the therapy. In this study, we examine the EEG (electroencephalogram) in listening to 
the music when the music which was consistently effective for emotion was used. We look at the relativeness 
between the brain wave and emotion and conduct the evaluation of emotion in listening to the music using brain 
wave. The electroencephalogram power spectrum in alpha and beta wave were used for input data and the 
change in subjective emotional state was evaluated by the POMS (Profile of Method States) & TDMS-ST 
(Two-Dimensional Mood Scale-Short Term) test. We evaluate the subjective emotion state by SVM (Support 
Vector Machine). In the result, we obtain the high identification rate and the rate was 95% in the case of using 
sound source or TDMS-ST for learning data. 
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Keywords㸸EEG, Sound Stimuli, Emotion, Support Vector Machine, Alpha Wave, Beta Wave, Principal 
Component Analysis 
1㸬ࡣࡌࡵ࡟ 
⌧௦♫఍࡛ࡣࢫࢺࣞࢫࡀ⶝ᘏࡋ࡚࠾ࡾ㸪࠺ࡘ⑓ࡸㄆ
▱⑕࡞࡝⢭⚄⑌ᝈࡢཎᅉ࡟࡞ࡗ࡚࠸ࡿ㸬ே㛫㛵ಀࡸ⤒
῭㸪௙஦ࡸຮᙉ࡛ࡢᝎࡳ࡞࡝࠿ࡽ᪥ᖖⓗ࡟୙Ᏻࡸⱔ❧
ࡕࢆឤࡌ࡚࠸ࡿࡇ࡜ࡀࢫࢺࣞࢫࡢཎᅉ࡛࠶ࡿ࡜㏙࡭ࡽ
ࢀ࡚࠸ࡿ 1㸧㸬ᖹᡂ 23 ᖺࡢཌ⏕ປാ┬ࡢㄪᰝ࡟ࡼࡿ࡜㸪
⢭⚄⑌ᝈࡢᝈ⪅ᩘࡣᖹᡂ 8 ᖺ࡛⣙ 220 ୓ே࡛࠶ࡗࡓࡀ㸪
ᖹᡂ 23 ᖺ࡟ࡣ⣙ 320 ୓ே࡜ቑຍࡋ࡚࠸ࡿࡇ࡜ࡀ♧ࡉࢀ
࡚࠸ࡿ 2㸧㸬 
⢭⚄⑌ᝈࡢ἞⒪ἲ࡟ࡣ࢝࢘ࣥࢭࣜࣥࢢࡸ⸆≀ࡢ᭹⏝
࡞࡝ࡀ࠶ࡿࡀ㸪㏻㝔ࡸධ㝔ᮇ㛫ࡀᩘᖺ࡜㛗ࡵ࡟࡞ࡾࡀ
ࡕ࡛἞⒪ࢆ㏵୰࡛᩿ᛕࡋ࡚ࡋࡲ࠺ࡇ࡜ࡸ㸪㛗ᮇ㛫ࡢ἞
⒪࡟ࡼࡾ⮬❧ࡋ࡚⏕άࡍࡿຊࡀḟ➨࡟↓ࡃ࡞ࡗ࡚ࡋࡲ
࠺ࡇ࡜㸪ࡉࡽ࡟⸆≀࡟ࡼࡿ๪స⏝ࡢ༴㝤ᛶࡀ࠶ࡿ 3㸧㸬 
ࡇࡢࡼ࠺࡞἞⒪ࢆᨭ࠼ࡿᡭἲ࡜ࡋ࡚㡢ᴦ⒪ἲࡀὀ┠
ࢆᾎࡧ࡚࠸ࡿ㸬㡢ᴦ⒪ἲ࡜ࡣ㸪㡢ࢆ⫈ࡃࡇ࡜࡛ࣜࣛࢡ
ࢭ࣮ࢩࣙࣥຠᯝࢆ୚࠼ࡿࡇ࡜ࡀ࡛ࡁࡿ་⒪ⓗ௓ධࡢࡇ
࡜ࢆ࠸࠸㸪㌟యⓗ㸪⢭⚄ⓗ㸪᝟⥴ⓗ࡟೺඲࡞≧ែ࡟ᅇ
᚟ࡉࡏࡿࡓࡵࡢ἞⒪ᡭẁ࡛࠶ࡿ㸬㡢ᴦࢆ⫈ࡃࡇ࡜࡛⏕
ࡌࡿኚ໬ࢆ་⒪ⓗሙ㠃࡟ᛂ⏝ࡋ㸪἞⒪ຠᯝࢆୖࡆࡿࡓ
ࡵࡢ⿵ຓⓗᡭẁ࡜ࡋ࡚ά⏝ࡉࢀ࡚࠸ࡿ 4㸧㸬 
ࡋ࠿ࡋ㸪㡢ࡣᢳ㇟ⓗ࡞ࡶࡢ࡛࠶ࡾ㸪࿊♧ࡉࢀࡓ㡢࡟
ᑐࡋ࡚࡝࠺ឤࡌࡿ࠿ࡣேࡑࢀࡒࢀ࡛࠶ࡿࡇ࡜࠿ࡽ㸪㡢
ᴦ⒪ἲ࡟ࡣᵝࠎ࡞ၥ㢟ࡀ࠶ࡿ㸬౛࠼ࡤ㸪㡢ᴦ⒪ἲࡀ࡝
࠺࠸ࡗࡓᑐ㇟࡟ຠᯝⓗ࠿㸪࡝ࡢࡼ࠺࡞㡢ᴦࡀຠᯝⓗ࠿
㸨 ኱ྠ኱Ꮫ᝟ሗᏛ㒊᝟ሗࢩࢫࢸ࣒Ꮫ⛉ 
㸨㸨 ኱ᡂᰴᘧ఍♫ 
㸨㸨㸨 㔠ἑ኱Ꮫ⮬↛⛉Ꮫ◊✲⛉ 
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
࡞࡝ࡢ᰿ᣐࡀ᫂ࡽ࠿࡟࡞ࡗ࡚࠸࡞࠸ࡇ࡜ࡸ㸪㡢ᴦࡢࣜ
ࢬ࣒ࡸࢸ࣏ࣥ㸪ᝈ⪅ࡢ≧ែࡸ㡢ᴦ࡟ᑐࡍࡿឤࡌ᪉࡞࡝㸪
ᵝࠎ࡞せᅉ࡟ࡼࡾ⏕⌮ⓗ࡞཯ᛂࡀ⏕ࡌࡿࡇ࡜࡞࡝ࡀᣲ
ࡆࡽࢀࡿ㸬 
ࡲࡓ㸪㡢ᴦ⒪ἲ࡟⏝࠸ࡿ㡢ᴦࡣከ✀ከᵝ࡛࠶ࡿࡓࡵ㸪
㡢ᴦ⒪ἲኈࡣᝈ⪅࡟ᑐࡋ࡚㐺ࡋࡓ㑅᭤ࢆ⾜ࢃ࡞ࡅࢀࡤ
࡞ࡽࡎ㸪㑅᭤࡟࠿࡞ࡾࡢ᫬㛫ࡀ࠿࠿ࡗ࡚ࡋࡲ࠺࡜࠸࠺
ၥ㢟ࡶ࠶ࡿ 5, 6㸧㸬 
ࡑࡇ࡛㸪ⴭ⪅ࡓࡕࡣᦠᖏᛶ࡟ඃࢀࡓ⡆᫆⬻Ἴࢭࣥࢧ
ࢆ⏝࠸㸪㡢ᴦ⒪ἲ࡟࠾ࡅࡿ㡢㑅ᐃ࡟㛵ࡋ࡚⬻Ἴ࡟ࡼࡿ
㑅᭤ࢩࢫࢸ࣒ࡢᵓ⠏ࢆ┠ⓗ࡜ࡋ࡚࠸ࡿ㸬㡢่⃭ࢆ୚࠼
ࡓ᫬ࡢ᝟ືࡢኚ໬࡜⬻άືࡢ㛵㐃ᛶࢆ♧ࡋ㸪࡝ࡢࡼ࠺
࡞㡢ᴦࡀᛌࡸ୙ᛌ࡟ឤࡌࡿ࠿ࡢຠᯝࡀ᫂☜࡟࡞ࢀࡤ㸪
ᝈ⪅࡟㐺ࡋࡓ㡢ᴦࢆ౑⏝ࡍࡿࡇ࡜ࡀᮇᚅࡉࢀࡿ㸬 
ᮏ◊✲࡛ࡣ㸪ᛌࡸ୙ᛌ࡜࠸ࡗࡓ᝟ື࡜⬻Ἴ࡜ࡢ㛵㐃
ᛶࢆ᳨ドࡋ㸪⬻Ἴ࡟ࡼࡿ㡢⫈ྲྀ᫬ࡢ᝟ືࡢホ౯ᣦᶆస
ᡂࢆ᳨ウࡋࡓ⤖ᯝ࡟ࡘ࠸࡚ሗ࿌ࡍࡿ㸬 
2㸬ᥦ᱌ᡭἲ 
2.1 ⬻Ἴィ  
ᮏ◊✲࡛ࡣ㸪ᛌࡸ୙ᛌ࡜࠸ࡗࡓ᝟ື࡜⬻Ἴ࡜ࡢ㛵㐃
ᛶࢆ᳨ドࡋ㸪⬻Ἴ࡟ࡼࡿ㡢⫈ྲྀ᫬ࡢ᝟ືࡢホ౯ᣦᶆࡢ
సᡂࢆ᳨ウࡍࡿࡇ࡜ࢆ┠ⓗ࡜ࡋ࡚࠸ࡿ㸬⬻Ἴ㸦Electro 
Encephalo Gram㸸EEG㸧࡜ࡣ㸪⬻ෆ࡛Ⓨ⏕ࡍࡿ㟁Ẽάື
ࢆ㢌⓶ୖࡢ㟁ᴟ࡛グ㘓ࡋ㸪⬻άືࢆィ ࡍࡿ᪉ἲࡢࡇ
࡜࡛࠶ࡿ 7㸧㸬⬻άືࡢィ ἲࡣ኱ࡁࡃศࡅ࡚㸪౵くⓗ࡜
㠀౵くⓗィ ࡢ 2 ࡘ࡟ศ㢮ࡉࢀ࡚࠸ࡿ㸬౵くⓗ࡞ᡭἲ
࡜ࡣ㸪እ⛉ᡭ⾡ࢆ⾜࠸㸪⬻⣽⬊ࡢ㏆ࡃ࡟ࢭࣥࢧࢆ㈞ࡾ
௜ࡅ࡚ィ ࢆ⾜࠺᪉ἲ࡛࠶ࡾ㸪་⒪ᶵ㛵➼௨እ࡛ࡢ౑
⏝ࡣㄆࡵࡽࢀ࡚࠸࡞࠸㸬ࡑࡢࡓࡵ㸪ᮏ◊✲࡛ࡣ⏕యࢆ
യࡘࡅ࡞࠸ィ ἲ࡛࠶ࡿ㠀౵くⓗ࡞⬻Ἴィࢆ⏝࠸࡚⬻
άືࢆィ ࡍࡿ㸬 
⬻άືࢆ㠀౵くⓗ࡟ィ ࡍࡿ᪉ἲ࡜ࡋ࡚㸪㏆㉥እ⥺
ศගἲ㸦NIRS㸧㸪㝧㟁Ꮚᨺᑕ᩿ᒙ᧜ᙳ㸦PET㸧ࡸᶵ⬟ⓗ
☢Ẽඹ㬆⏬ീἲ㸦fMRI㸧㸪⬻☢ᅗ㸦MEG㸧࡜࠸ࡗࡓ᪉ἲ
ࡀ࠶ࡿ㸬ࡇࢀࡽࡢィ ἲ࡟ࡣ᫬㛫ศゎ⬟㸪✵㛫ศゎ⬟㸪
ᣊ᮰ᛶ࡞࡝ࡢ≉ᛶࡀ␗࡞ࡗ࡚࠸ࡿࡓࡵ㸪◊✲ࡢ┠ⓗ࡟
ྜࢃࡏ࡚㑅ᢥࡍࡿᚲせࡀ࠶ࡿ㸬᫬㛫ศゎ⬟࡜ࡣ㸪άື
ࡢࢱ࢖࣑ࣥࢢࢆ༊ูࡍࡿࡇ࡜ࡀ࡛ࡁࡿ᭱ᑠࡢ᫬㛫㛫㝸㸪
✵㛫ศゎ⬟࡜ࡣ㸪άື㒊఩ࢆ✵㛫ⓗ࡟༊ูࡍࡿࡇ࡜ࡀ
࡛ࡁࡿ᭱ᑠࡢ㊥㞳㸪ᣊ᮰ᛶ࡜ࡣ㸪ィ ୰ࡢ⿕㦂⪅࡟ᑐ
ࡍࡿไ⣙ࡢࡇ࡜࡛࠶ࡿ㸬 
ᮏ◊✲࡛ࡣ㸪㡢⫈ྲྀ᫬ࡢ᝟ືኚ໬ࢆᑐ㇟࡜ࡋ࡚࠸ࡿ
ࡓࡵ㸪⿕㦂⪅ࡢ⬻ࡢ≧ែࡀ࠸ࡘ㸪࡝ࡢࡼ࠺࡟ኚ໬ࡋ࡚
࠸ࡿࡢ࠿ࢆぢࡿᚲせࡀ࠶ࡿ㸬ࡑࡢࡓࡵ㸪᫬㛫ศゎ⬟࡟
ඃࢀ࡚࠾ࡾ㸪ࢹ࣮ࢱ࡜ࡋ࡚グ㘓ࡍࡿ᫬㛫㛫㝸ࡀ▷࠸ࡶ
ࡢࡀ㐺ษ࡛࠶ࡿ࡜⪃࠼ࡿ㸬 
ࡲࡓ㸪 ᐃ⿦⨨ࡢᣊ᮰ឤ࡟ࡼࡾ㸪⿕㦂⪅ࡢ᝟ືࡀኚ
໬ࡍࡿྍ⬟ᛶࡀ࠶ࡿࡇ࡜࠿ࡽ㸪ᣊ᮰ឤࡀᑡ࡞࠸ࡶࡢࡀ
ᮃࡲࡋ࠸࡜⪃࠼ࡿ㸬ࡑࡇ࡛㸪⿕㦂⪅࡟ᑐࡍࡿᣊ᮰ᛶࡀ
పࡃ㸪᫬㛫ศゎ⬟࡟ඃࢀ࡚࠸ࡿ⬻Ἴィࡀᮏᐇ㦂࡟ࡣ㐺
ࡋ࡚࠸ࡿ࡜ุ᩿ࡋ㸪ᮏ◊✲࡛ࡣ⬻Ἴ࡟╔┠ࢆࡋࡓ㸬 
⬻Ἴࢆィ ࡍࡿ᪉ἲࡣ㸪ᇶ‽㟁ᴟᑟฟἲ㸦Referential 
Derivation㸧࡜཮ᴟᑟฟἲ㸦Bipolar Derivation㸧ࡢ 2 ✀㢮
ࡀ࠶ࡿ 7㸧㸬ᇶ‽㟁ᴟἲ࡜ࡣ㸪㟁఩ࢆ㞽࡜ࡍࡿⅬ࡟࠾ࡃ㟁
ᴟ㸦ᇶ‽㟁ᴟ㸧࡜㸪⬻Ἴࡑࡢࡶࡢࢆィ ࡍࡿࡓࡵ࡟㢌
ࡢ⾲㠃࡟࠾ࡃ㟁ᴟ㸦᥈ᰝ㟁ᴟ㸧ࢆ⤌ࡳྜࢃࡏ࡚⬻Ἴࢆ
ィ ࡍࡿ᪉ἲ࡛࠶ࡿ㸬཮ᴟᑟฟἲ࡜ࡣ㸪᥈ᰝ㟁ᴟྠᚿ
ࢆ⤌ࡳྜࢃࡏ㸪ィ ࡍࡿ᪉ἲ࡛࠶ࡿ㸬ᮏ◊✲࡛ࡣ㸪ᇶ
‽㟁ᴟᑟฟἲࢆ౑⏝ࡋ࡚⬻Ἴࡢィ ࢆ⾜ࡗࡓ㸬 
⬻Ἴࡣ㸪࿘Ἴᩘࡈ࡜࡟኱ࡁࡃศࡅ࡚ț㸦ࢹࣝࢱ㸧Ἴ㸪
ȟ㸦ࢩ࣮ࢱ㸧Ἴ㸪Ș㸦࢔ࣝࣇ࢓㸧Ἴ㸪ș㸦࣮࣋ࢱ㸧Ἴ
ࡢ 4 ࡘ࡟ศ㢮ࡉࢀࡿ㸬țἼࡣὸ࠸╀ࡾࡢ≧ែ㸪ȟἼࡣ
῝࠸╀ࡾࡢ≧ែ㸪ȘἼࡣࣜࣛࢵࢡࢫࡋࡓ≧ែ㸪șἼࡣ
ࢫࢺࣞࢫࢆឤࡌ࡚࠸ࡿ≧ែࢆ♧ࡋ࡚࠸ࡿ㸬 
ᮏ◊✲࡛ࡣ㸪ୖグࡢȘἼ㸪șἼࡢ⬻Ἴࢆ slow㸪mid㸪
fast ࡜⣽ศ໬ࢆ⾜ࡗࡓ㸬⣽ศ໬ࡍࡿࡇ࡜࡛ࡼࡾヲࡋࡃ⿕
㦂⪅ࡢ≧ែࡀศ࠿ࡿࡢ࡛ࡣ࡞࠸࠿࡜⪃࠼ࡓࡓࡵ࡛࠶ࡿ㸬
⬻Ἴࡢ࿘Ἴᩘศ㢮ࡣ◊✲࡟ࡼࡾ␗࡞ࡗ࡚࠸ࡿࡀ㸪ᮏ◊
✲࡛ࡣ㸪ᩥ⊩ 8㸧ࡢࠕ࢔ࣝࣇ࢓Ἴඃໃ≧ែࡢ᮲௳࡙ࡅ࡟
ࡼࡿࢫࢺࣞࢫ⪏ᛶᙉ໬ࠖ8)࡜ᩥ⊩ 9㸧ࡢࠕᖖ⩦ႚ↮⪅ࡢ
⚗↮࡜෌ႚ↮ࡀ⬻Ἴ࡟ཬࡰࡍᙳ㡪ࠖ9)ࡼࡾタᐃࡋࡓ㸬⬻
Ἴࡢศ㢮࡟ࡘ࠸࡚ Table1 ࡟♧ࡍ㸬  
2.2 POMS࣭TDMS 
᝟ືࢆ⌮ゎࡍࡿ࡟ࡣ୺ほⓗどⅬ࡜㸪ᐈほⓗどⅬ࠿ࡽ
ࡢ࢔ࣉ࣮ࣟࢳࡀᚲせ࡛࠶ࡿ࡜ࡉࢀ࡚࠸ࡿ 10㸧㸬ࡑࡇ࡛㸪
ᮏ◊✲࡛ࡣ୺ほⓗどⅬ࡜ࡋ࡚ POMS㸦Profile of Mood 
States㸧࡜ TDMS-ST㸦Two-Dimensional Mood Scale-Short 
Term㸧ࢆ⏝࠸࡚᝟ືࡢኚ໬࡟ࡘ࠸᳨࡚ドࡍࡿ㸬 
POMS ࡜ࡣ㸪Ẽศ≧ែࢆ୺ほⓗഃ㠃࠿ࡽࡢホ౯ࢆ┠
ⓗ࡜ࡋ࡚⡿ᅜࡢ McNair ࡽ࡟ࡼࡾ㛤Ⓨࡉࢀࡓ㸬65 㡯┠ࡢ
㉁ၥ࡟ࠕࡲࡗࡓࡃ࡞࠿ࡗࡓ 㸦ࠖ0 Ⅼ㸧࠿ࡽࠕ㠀ᖖ࡟ከࡃ
Table1  ⬻Ἴࡢ࿘Ἴᩘศ㢮 8, 9㸧 
ศ㢮 ࿘Ἴᩘ[Hz] ព㆑≧ែ
įἼ 0.5㹼4ᮍ‶ ὸ࠸╀ࡾ
șἼ 4㹼8ᮍ‶ ῝࠸╀ࡾ
slow ĮἼ 8㹼9ᮍ‶
mid ĮἼ 9㹼12ᮍ‶
fast ĮἼ 12㹼14ᮍ‶
slow ȕἼ 14㹼20ᮍ‶
mid ȕἼ 20㹼26.6ᮍ‶
fast ȕἼ 26.6㹼29ᮍ‶
ࢫࢺࣞࢫ
ࣜࣛࢵࢡࢫ

－98－

࠶ࡗࡓ 㸦ࠖ4 Ⅼ㸧ࡲ࡛ࡢ 5 ẁ㝵㸦0 ~ 4 Ⅼ㸧࡛ᅇ⟅ࡋ㸪ᑐ
㇟⪅ࡢ⥭ᙇ - ୙Ᏻ㸪ᢚ࠺ࡘ - ⴠࡕ㎸ࡳ㸪ᛣࡾ - ᩛព㸪
⑂ປ㸪ΰ஘㸪άẼࡢ 6 ࡘࡢẼศᑻᗘࢆྠ᫬࡟ホ౯࡛ࡁ
ࡿࡶࡢ࡛࠶ࡿ 11㸧㸬ࠕ⥭ᙇ - ୙ᏳࠖࡣᚓⅬࡀ㧗࠸࡯࡝⥭
ᙇࡋ࡚࠸ࡿ≧ែࢆ♧ࡋ㸪ࠕᢚ࠺ࡘ - ⴠࡕ㎸ࡳ ࡣࠖ⮬㌟႙
ኻ≧ែ㸪ࠕᛣࡾ - ᩛពࠖࡣ୙ᶵ᎘࡞≧ែ㸪ࠕ⑂ປࠖࡣ⑂
ປ≧ែ㸪ࠕΰ஘ࠖࡣᙜᝨ㸪ᛮ⪃ຊపୗࢆ⾲ࡍ㸬ࠕάẼࠖ
ࡣඖẼࡉ㸪㌍ືឤ㸪άຊࢆ⾲ࡋ㸪௚ࡢᑻᗘ࡜ࡣ㈇ࡢ㛵
ಀ࡟࠶ࡓࡿ㸬 
ᮏ◊✲࡛ࡣ㸪POMS ࡢ㉁ၥ㡯┠ࢆ 30 㡯┠࡟๐ῶࡋࡓ
᪥ᮏㄒ∧ POMS ▷⦰∧ࢆ౑⏝ࡋࡓ㸬⌮⏤࡜ࡋ࡚㸪㡢่
⃭ࢆ୚࠼ࡓ᫬ࡢ᝟ືኚ໬ࢆぢࡿࡶࡢ࡛࠶ࡿࡓࡵ㸪᫬㛫
▷⦰࡜㈇ᢸࢆ㍍ῶࡍࡿࡇ࡜࡛㸪ᐇ㦂௨እ࡛ࡢ୙ᛌឤࢆ
㍍ῶࡍࡿࡇ࡜ࡀ࡛ࡁࡿ࡜⪃࠼ࡓࡓࡵ࡛࠶ࡿ㸬ࡲࡓ㸪ಙ
㢗ᛶࡣ▷⦰∧࡜㏻ᖖ∧࡜ẚ㍑ࡋ࡚኱ᕪࡀ࡞࠸ࡇ࡜ࡀ♧
ࡉࢀ࡚࠸ࡿࡓࡵ㸪౑⏝࡟㐺ࡋ࡚࠸ࡿ࡜ุ᩿ࡋࡓ 11㸧㸬 
TDMS-ST㸦௨ୗ TDMS㸧࡜ࡣ㸪ᆏධࡽ࡟ࡼࡗ࡚㛤Ⓨ
ࡉࢀࡓ୺ほⓗഃ㠃࠿ࡽᚰࡢάᛶᗘ࡜Ᏻᐃᗘࢆホ౯ࡍࡿ
ࡶࡢ࡛࠶ࡿ㸬8 㡯┠ࡢ㉁ၥ࡟ᑐࡋ㸪ࠕ඲ࡃࡑ࠺࡛࡞࠸ࠖ
㸦0 Ⅼ㸧࠿ࡽࠕ㠀ᖖ࡟ࡑ࠺ 㸦ࠖ5 Ⅼ㸧ࡢ 6 ẁ㝵࡛ᅇ⟅ࡋ㸪
ᚰ⌮≧ែࢆ ࡿࡇ࡜ࡀ࡛ࡁࡿẼศᑻᗘ࡛࠶ࡿ 12㸧㸬άᛶ
ᗘ㸪Ᏻᐃᗘ㸪ᛌ㐺ᗘ㸪ぬ㓰ᗘࡢ 4 ࡘࡢᚰ⌮≧ែࢆホ౯
ࡍࡿࡇ࡜ࡀ࡛ࡁࡿ㸬άᛶᗘ㸪Ᏻᐃᗘࡣ㸩10 ~ 㸫10 Ⅼ㸪
ᛌ㐺ᗘ㸪ぬ㓰ᗘࡣ㸩20 ~ 㸫20 Ⅼ࡛ᚓⅬ໬ࡉࢀࡿ㸬 
ࠕάᛶᗘࠖࡣ㸩ᚓⅬ࡛࢖࢟࢖࢟ࡋࡓ≧ែ㸪㸫ᚓⅬ࡛
ඖẼࡀฟ࡞࠸≧ែ㸪ࠕᏳᐃᗘࠖࡣ㸩ᚓⅬ࡛ⴠࡕ╔࠸ࡓ≧
ែ㸪㸫ᚓⅬ࡛࢖ࣛ࢖ࣛࡋࡓ≧ែ㸪ࠕᛌ㐺ᗘࠖࡣ㸩ᚓⅬ࡛
࣏ࢪࢸ࢕ࣈ࡞≧ែ㸪㸫ᚓⅬ࡛ࢿ࢞ࢸ࢕ࣈ࡞≧ែࢆ♧ࡍ㸬
ぬ㓰ᗘࡣ㸩ᚓⅬ࡛⯆ዧ≧ែ㸪㸫ᚓⅬ࡛ỿ㟼≧ែࢆ♧ࡋ㸪
௚ࡢᑻᗘ࡜ࡣ㈇ࡢ㛵ಀ࡟࠶ࡓࡿ㸬 
POMS ࡜ TDMS ࡢ 2 ࡘࡢẼศᑻᗘࢆ౑⏝ࡍࡿ⌮⏤࡜
ࡋ࡚ࡣ㸪POMS ࡛ࡣ⥭ᙇ࣭୙Ᏻ㸪ᢚ࠺ࡘ࣭ⴠࡕ㎸ࡳ࡜
࠸ࡗࡓࡼ࠺࡟㸪ࢿ࢞ࢸ࢕ࣈ࡞ឤ᝟ࢆ⣽࠿ࡃぢࡿࡇ࡜ࡀ
࡛ࡁࡿ㸬ࡋ࠿ࡋ㸪⥭ᙇ࣭୙Ᏻ㡯┠ࡢᚓⅬࡀ㧗ࡃ㸪ᢚ࠺
ࡘ࣭ⴠࡕ㎸ࡳࡢᚓⅬࡀప࠸࡜࠸ࡗࡓ⤖ᯝࡀᚓࡽࢀࡓሙ
ྜ㸪ᛌ࠿୙ᛌ࠿ࢆุᐃࡍࡿࡢࡣ㞴ࡋ࠸㸬 
ࡑࡇ࡛㸪ᛌ㐺ᗘ࡜࠸࠺ᛌ࠿୙ᛌ࠿ࢆุᐃࡍࡿ᫂☜࡞
㡯┠ࡀ࠶ࡿ TDMS ࡜ඹ࡟౑⏝ࡍࡿࡇ࡜࡛㸪ᛌ࣭୙ᛌ࡜
࠸ࡗࡓᚰ⌮≧ែࢆࡼࡾヲࡋࡃぢࡿࡇ࡜ࡀ࡛ࡁࡿࡢ࡛ࡣ
࡞࠸࠿࡜⪃࠼ࡿ㸬ࡑࡇ࡛㸪POMS ࡜ TDMS ࡢ 2 ࡘࢆ⏝
࠸࡚ᛌ࡛࠶ࡿ࠿୙ᛌ࡛࠶ࡿ࠿ࡢᚰ⌮≧ែࡢኚ໬࡟ࡘ࠸
᳨࡚ウࢆ⾜࠺㸬 
2.3 ᐇ㦂⿦⨨ 
ᐇ㦂࡟⏝࠸ࡿ⿦⨨ࡣ㸪⬻Ἴࢭࣥࢧ ZA㸦ZAB-009-D㸸
ᰴᘧ఍♫ࣉࣟ࢔ࢩࢫࢺ㸧ࢆ౑⏝ࡋࡓ㸬⬻Ἴࢭࣥࢧ ZA ࡛
ࡣ⬻Ἴ࡜║⌫ࢆィ ྍ⬟࡛࠶ࡿࡀ㸪஦๓ᐇ㦂࡜ࡋ࡚⬻
Ἴ࡜║⌫㐠ືࡢ㛵㐃ᛶࢆㄪ࡭ࡓ࡜ࡇࢁ㸪║⌫㐠ື࡟ࡼ
ࡿ⬻Ἴ࡬ࡢᙳ㡪ࡣțἼࡢࡳ࡛࠶ࡿࡇ࡜ࡀ♧ࡉࢀࡓ㸬 
ࡲࡓ㸪௒ᅇࡢᐇ㦂࡛ࡣ⬻Ἴࡢ midȘἼ㸪midșἼࡢࡳ
࡟╔┠ࡋ࡚࠸ࡿࡇ࡜ࡸ㸪⿕㦂⪅࡟ࡣᏳ㟼㛢║≧ែ࡛⬻
Ἴࡢィ ࢆ⾜ࡗࡓࡓࡵ㸪║⌫ࡢィ ࡣ⾜ࢃ࡞࠿ࡗࡓ㸬 
ࢧࣥࣉࣜࣥࢢ࿘Ἴᩘࡣ 128Hz㸪ᇶ‽㟁ᴟࢆᕥ⪥ࡢᚋࢁ
ഃ࡟㸪᥈ᰝ㟁ᴟࢆ㢠ࡢ୰ኸ㒊ࡢ 1 ⟠ᡤ࡟㈞ࡾ௜ࡅ㸪ᇶ
‽㟁ᴟᑟฟἲ࡟࡚ィ ࡍࡿ㸬⬻Ἴࢭࣥࢧࡢཷಙᶵ࡜㏦
ಙᶵࡣ࣡࢖ࣖࣞࢫࢹ࣮ࢱ㏻ಙࡀ᥇⏝ࡉࢀ࡚࠾ࡾ㸪㏦ಙ
ᶵࡀ 20g ࡜㍍㔞࡛࠶ࡿࡓࡵ㸪ᚑ᮶ࡢ⬻Ἴィ࡜ẚ࡭ᣊ᮰
ᛶࡣᑡ࡞࠸࡜⪃࠼ࡽࢀࡿ㸬ィ ྍ⬟࡞⬻Ἴࡢ࿘Ἴᩘᖏ
ᇦࡣ 0.5 ~ 40Hz ࡛࠶ࡿ㸬Fig.1 ࡟⬻Ἴࢭࣥࢧ ZA ࡢᴫほ
ࢆ㸪Table2 ࡟⬻Ἴࢭࣥࢧ ZA ࡢᇶᮏᵓᡂ࡟ࡘ࠸࡚♧ࡍ㸬 
㟁ᴟࡣ BlueSensor M㸦M-00-S/50㸸Ambu㸧ࢆ౑⏝ࡋࡓ㸬 
2.4 ࿊♧㡢 
᝟ື࡜⬻Ἴࡢ㛵㐃ᛶࢆ᳨ドࡍࡿ࡟࠶ࡓࡾ㸪ᛌ㐺࡟ឤ
ࡌࡿ㡢 2 ✀㢮㸪୙ᛌ࡟ឤࡌࡿ㡢 2 ✀㢮ࡢ⫈ྲྀ᫬ࡢ⬻Ἴ
ィ ࡋ᳨ドࡍࡿ㸬 
ᛌ㐺࡟ឤࡌࡿ㡢࡜ࡋ࡚ࡣ㸪╧╀ㄏᑟస⏝ࡢ࠶ࡿ㡢ᴦ
CDࠕSleep deeply 㸦ࠖ඲ 8 ᭤཰㘓㸧࠿ࡽ⿕㦂⪅࡟࡝ࡢ᭤
ࡀᛌ࡟ឤࡌࡿ࠿࢔ࣥࢣ࣮ࢺࢆ⾜࠸㸪᭱ࡶ㑅ࡤࢀࡓ 2 ᭤
࡛࠶ࡿ͆Twilight Fades 㸦͇ᛌ㡢 1㸧࡜͆Worlds Away 㸦͇ᛌ
㡢 2㸧ࢆ౑⏝ࡋࡓ㸬ࡇࡢ CD ࡟཰㘓ࡉࢀ࡚࠸ࡿ㡢ᴦࡣ㸪
ཷಙᶵ
㏦ಙᶵ
㟁ᴟ
Fig.1 ⬻Ἴࢭࣥࢧ ZA 
 
Table2  ⬻Ἴࢭࣥࢧ ZAᮏయࡢᇶᮏᵓᡂ 13㸧
ධຊ➃Ꮚ ⬻Ἴධຊ1㸪║⌫ධຊ1
㟁ᴟᩘ ⬻Ἴ2ᴟ㸪║⌫2ᴟ
እᙧᑍἲ 65mm㸦W㸧× 35mm㸦H㸧× 14mm㸦D㸧
㔜㔞 20g㸦ᮏయࡢࡳ㸧
౑⏝㟁※ ࣎ࢱࣥᆺ✵Ẽ㟁ụPR44×2ಶ
㟁ụᑑ࿨ 㐃⥆⣙50᫬㛫
ᾘ㈝㟁ὶ ᖹᆒ6.5mA
ᖏᇦ ⬻Ἴ㸸0.5 ~ 40Hz㸪║⌫㸸0.5 ~ 10Hz
ࢧࣥࣉࣜࣥࢢ࿘Ἴᩘ 128Hz
ADኚ᥮ศゎ⬟ 12ࣅࢵࢺ
↓⥺࿘Ἴᩘ 2.4GHz
እᙧᑍἲ 135mm㸦W㸧×76mm㸦H㸧×27mm㸦D㸧
㔜㔞 155g㸦ᮏయࡢࡳ㸧
㟁※ AC࢔ࢲࣉࢱ100V㸦ฟຊ6VDC㸧
࣓࣮ࣔࣜ࢝ࢻ㸦2GB㸧
࢜ࣥࣛ࢖ࣥ㸪࢜ࣇࣛ࢖ࣥ
࢜ࣥࣛ࢖ࣥ㸸CSV㸪EDF / ࢜ࣇࣛ࢖ࣥ㸸EDF
㏦
ಙ
ᶵ
ཷ
ಙ
ᶵ
࣓ࣔࣜ
 ᐃ࣮ࣔࢻ
ࢹ࣮ࢱࣇ࢛࣮࣐ࢵࢺ
－99－

ᚰ㌟ࢆఇࡵ㸪ࡺࡗࡃࡾ࡜ࡋࡓつ๎ⓗ࡞࿧྾ࢆಁࡋ㸪⬻
ࢆ╧╀≧ែ࡟ㄏᑟࡍࡿຠᯝࡀ࠶ࡿ࡜ࡉࢀ࡚࠸ࡿࡇ࡜࠿
ࡽ㸪ᛌ㐺࡞᝟ືࢆㄏⓎࡉࡏࡿࡓࡵ࡟㐺ࡋ࡚࠸ࡿ࡜⪃࠼
ࡓࡓࡵ౑⏝ࡋࡓ 14㸧㸬 
୙ᛌ࡟ឤࡌࡿ㡢ࡣ㸪୍⯡ⓗ࡟୙ᛌ࡛࠶ࡿ࡜ࡉࢀ࡚࠸
ࡿ͆㯮ᯈࢆ∎࡛ᘬࡗᥙࡃ㡢 㸦͇୙ᛌ㡢 1㸧࡜͆Ⓨ◙ࢫࢳ
࣮ࣟࣝࢆ᧿ࡾྜࢃࡏࡿ㡢 㸦͇୙ᛌ㡢 2㸧ࢆ౑⏝ࡋࡓ㸬ࡇ
ࡢ 2 ࡘࡢ㡢࡟㛵ࡋ࡚ࡶྠᵝ࡟㸪⿕㦂⪅࡟ᑐࡋ࡚୙ᛌ࡟
ឤࡌࡿ࠿࢔ࣥࢣ࣮ࢺࢆ⾜࠸㸪౑⏝ࡍࡿࡢ࡟㐺ࡋ࡚࠸ࡿ
࡜ุ᩿ࡋࡓ㸬 
ࡲࡓ㸪ᛌ㡢 1࣭2 ࡟ࡣඹ࡟⒵ࡋຠᯝࢆᣢࡘ࡜ࡉࢀ࡚࠸
ࡿ 1/f ࡺࡽࡂࡀࡳࡽࢀ 15㸧㸪୙ᛌ㡢 1࣭2 ࡟ࡣேࡀ୙ᛌ࡟
ឤࡌࡿ࡜ࡉࢀࡿ 2000~4000Hz ࡢ࿘Ἴᩘᖏᇦࡀከࡃྵࡲ
ࢀ࡚࠸ࡿ 16㸧㸬ࡇࡢࡇ࡜࠿ࡽ㸪ᛌ㡢 1࣭2㸪୙ᛌ㡢 1࣭2
ࡣᮏᐇ㦂࡟㐺ࡋࡓ㡢※࡛࠶ࡿ࡜⪃࠼ࡽࢀࡿ㸬 
3㸬ᐇ㦂᪉ἲ 
3.1 ᐇ㦂ᡭ㡰 
ᮏᐇ㦂࡛᝟ື࡜⬻Ἴࡢ㛵㐃ᛶࢆ᳨ドࡍࡿ࡟࠶ࡓࡾ㸪
ᛌ㐺࡟ឤࡌࡿ㡢 2 ✀㢮㸪୙ᛌ࡟ឤࡌࡿ㡢 2 ✀㢮ࡢ⫈ྲྀ
᫬ࡢ⬻Ἴࢆྛ 6 ᅇࡎࡘ ᐃࡋࡓ㸬⿕᳨⪅ࡣ◊✲ᐊ࡟ᡤ
ᒓࡍࡿ 11 ྡ࡜ࡋ㸪࿘ᅖࡢ㡢⎔ቃࢆ⪃៖ࡍࡿࡓࡵ⡆᫆㜵
㡢ᐊෆ࡛ᐇ㦂ࢆ⾜ࡗࡓ㸬 
ᐇ㦂ࢆ⾜࠺㝿ࡢ᮲௳࡜ࡋ࡚㸪඲⿕㦂⪅࡟ᑐࡋ࡚ィ 
᫬㛫ࡢ⤫୍㸦14 ᫬࠿ࡽ 16 ᫬ 30 ศ㸧㸪๓᪥㸪ᙜ᪥ࡢ⃭ࡋ
࠸㐠ືࡢ⚗Ṇ㸪╧╀᫬㛫ࡢ☜ಖ㸦6 ᫬㛫௨ୖ㸧㸪᫨㣗᫬
㛫ࡢ⤫ 㸦୍12 ᫬࠿ࡽ 13 ᫬㸧ࡢ 4 ࡘࡢ᮲௳ࢆᏲࡿࡼ࠺࡟
ᣦ♧ࡋࡓ㸬ࡑࡋ࡚㸪ࡇࢀࡽࡢ᮲௳ࢆ☜ㄆࡍࡿࡓࡵ㸪ィ
 ๓࡟⡆᫆ⓗ࡞࢔ࣥࢣ࣮ࢺࡢグධࢆ⾜࠸㸪᮲௳ࢆ‶ࡓ
ࡋ࡚࠸ࡿ࠿࡝࠺࠿ࡢ☜ㄆࢆ⾜ࡗࡓ㸬 
⡆᫆࢔ࣥࢣ࣮ࢺࡢグධᚋ㸪⬻Ἴィ ๓ᚋ࡛ࡢẼศኚ
໬ࢆぢࡿࡓࡵ࡟㸪POMS ࡜ TDMS ࡢグධࢆ⾜ࡗࡓ㸬ࡑ
ࡋ࡚㸪⿕㦂⪅ࡢ㢠࡜⪥࡟࢔ࣝࢥ࣮ࣝᾘẘࢆࡋ㸪ࢭࣥࢧ
ࡢ⿦╔ࢆ⾜ࡗࡓ㸬ࡇࢀࡣ㸪ờࡸ⓶⬡࡟ࡼࡾࣀ࢖ࢬࡀⓎ
⏕ࡍࡿࡢࢆ㜵ࡄࡓࡵ࡛࠶ࡿ㸬ࡑࡋ࡚㸪࣊ࢵࢻ࣍ࣥࢆ⿦
╔ࡋ㸪㡢ࡢ⪺ࡇ࠼᪉ࡢಶேᕪࢆ⪃៖ࡋ㸪⿕᳨⪅ࡈ࡜ࡢ
タᐃࢆ⾜ࡗࡓ㸬 
࡞࠾㸪౑⏝ࡍࡿᛌ㡢 1࣭2㸪୙ᛌ㡢 1࣭2 ࡟ᑐࡋ࡚ࡣ㸪
㡢ᅽࢆ 70dB ࡟タᐃࢆ⾜ࡗ࡚࠸ࡿ㸬ࡑࡢᚋ㸪⡆᫆㜵㡢ᐊ
࡟ධࡾ㸪⬻ἼࢆᏳᐃࡉࡏࡿࡓࡵ࡟ 30 ⛊⤒㐣ࡋ࡚࠿ࡽィ
 ࢆ㛤ጞࡋࡓ㸬⿕᳨⪅࡟ࡣィ ୰ࡣ࡞ࡿ࡭ࡃయࢆື࠿
ࡉࡎ㸪║ࢆ㛢ࡌࡓ≧ែࢆಖࡘࡼ࠺࡟ᣦ♧ࡋࡓ㸬 
࿊♧ࡉࢀࡿ㡢※ࡣึࡵ࡟ 20 ⛊ࡢ↓㡢༊㛫ࡀ࠶ࡾ㸪⥆
࠸࡚ 20 ⛊ࡢ᭷㡢༊㛫ࢆ 9 ᅇ஺஫࡟⧞ࡾ㏉ࡍᵝ࡟ຍᕤࡋ㸪
↓㡢༊㛫 180 ⛊㸪᭷㡢༊㛫 180 ⛊ࡢィ 6 ศࡢ⫈ྲྀ࡜࡞
ࡿᵝ࡟ࡋࡓ㸬⌮⏤࡜ࡋ࡚㸪୍ᐃࡢឤ᝟ࡣ 5 ศ⛬ᗘࡲ࡛
ࡋ࠿ಖࡘࡇ࡜ࡀ࡛ࡁ࡞࠸ࡇ࡜ࡸ 17㸧㸪ྠࡌ㡢ࢆ⫈ࡁ⥆ࡅ
ࡿࡇ࡜࡟ࡼࡾ⏕ࡌࡿ័ࢀ࡟ࡼࡿᙳ㡪ࢆ⪃៖ࡋࡓࡓࡵ࡛
࠶ࡿ 18㸧㸬ᛌ㡢࡟㛵ࡋ࡚ࡣ↓㡢༊㛫࡜᭷㡢༊㛫ࡢษࡾ᭰
࠼᫬࡟୙ᛌឤࢆぬ࠼ࡿࡇ࡜ࢆ⪃៖ࡋ㸪ࣇ࢙࣮ࢻࡉࡏࡿ
ࡼ࠺࡟ຍᕤࡋࡓ㸬 
ィ ⤊஢ᚋ㸪෌ᗘ POMS ࡜ TDMS ࡢグධࢆ⾜ࡗࡓ㸬
ᐇ㦂ᡭ㡰ࢆ Fig.2 ࡟♧ࡍ㸬ࡇࡢィ ࢆ 1 ᪥ 1 ᅇ⾜࠸㸪㡢
※ẖ࡟ࡘࡁ 6 ᅇ㸪ィ 24 ᅇィ ࢆ⾜ࡗࡓ㸬1 ᪥ 1 ᅇ࡟ࡋ
ࡓ⌮⏤ࡣ㸪⿕㦂⪅࡬ࡢ㈇ᢸ࡜㸪㡢※࡟ࡼࡿ⬻Ἴࡢᙳ㡪
ࢆ⪃࠼ࡓࡓࡵ࡛࠶ࡿ㸬ࡲࡓ㸪ඛධほ࡟ࡼࡾឤ᝟ࡀኚ໬
ࡍࡿ࡜࠸࠺ࡇ࡜ࢆ⪃៖ࡋ㸪࡝ࡢ㡢※ࢆ౑⏝ࡍࡿ࠿ࡣ⿕
㦂⪅࡟ࡣ஦๓࡟▱ࡽࡏࡎ࡟ィ ࢆ⾜ࡗࡓ㸬ᐇ㦂࡟ࡼࡾ
⫈ྲྀࡍࡿ㡢※ࡢ㡰␒ࡣ㸪ࣛࢸࣥ᪉᱁ἲࢆ⏝࠸࡚᪥ࡈ࡜
࡟ࣛࣥࢲ࣒࡜࡞ࡿࡼ࠺࡟タᐃࡋࡓ 19㸧㸬 
3.2 ゎᯒᡭἲ 
POMS ࡜ TDMS ࡢ⤖ᯝ࡟ᑐࡋ࡚ࡣ㸪ྛ㡢※⫈ྲྀ᫬࡟
᝟ືኚ໬ࡀⓎ⏕ࡋ࡚࠸ࡿ࠿࡝࠺࠿ㄪ࡭ࡿࡓࡵ࡟㸪㡢⫈
ྲྀ๓ᚋࡢ⤖ᯝ࡟ᑐࡋ࡚㸪୍ ᑐࡢᶆᮏ࡟ࡼࡿᖹᆒࡢ t ᳨ᐃ
ࢆ⾜࠸㸪ྛ ᐃ㡯┠ࡢ᭷ពᕪࡢ᳨ドࢆ⾜ࡗࡓ㸬 
ィ ࡋࡓ⬻Ἴ࡟ᑐࡋ࡚ࡣ㸪⤫ィゎᯒࢯࣇࢺࠕR㸦ver3.1.2 
64bit ∧㸧ࠖ ࢆ⏝࠸࡚ゎᯒࢆ⾜ࡗࡓ㸬R ࢆ౑⏝ࡋࡓ⌮⏤࡜
ࡋ࡚ࡣ㸪R ࡣ࣮࢜ࣉࣥࢯ࣮ࢫ࡞ࣇ࣮ࣜࢯࣇࢺ࡛࠶ࡿࡇ࡜
࠿ࡽ㸪฼⏝࡛ࡁࡿ㛵ᩘࡢࢥ࣮ࢻࢆ☜ㄆࡍࡿ஦ࡀྍ⬟࡛
࠶ࡾ㸪㛵ᩘࡢィ⟬ࡢಙ㢗ᛶࡀ㧗࠸࡜࠸࠺Ⅼ࡟࠶ࡿ㸬ࡲ

Fig.2 ィ ࡢὶࢀ 
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ࡓ㸪ୡ⏺୰ࡢ◊✲⪅ࡀᵝࠎ࡞㏣ຍࣛ࢖ࣈࣛࣜࢆබ㛤ࡋ
࡚࠸ࡿࡇ࡜ࡸ㸪⮬ศ࡛᪂ࡋ࠸ᣑᙇ㛵ᩘࢆ௜ࡅຍ࠼ࡿࡇ
࡜ࡀ࡛ࡁࡿ࡞࡝㸪ᣑᙇᛶࡀ㧗࠸࡜࠸࠺฼Ⅼࡶ࠶ࡿࡇ࡜
࠿ࡽ㸪ᮏ◊✲࡛ࡣ R ࢆ౑⏝ࡋ࡚ゎᯒࢆ⾜ࡗࡓ㸬 
ᮏ◊✲࡛ࡣ㏣ຍࣛ࢖ࣈࣛࣜ࡜ࡋ࡚ e1071 ࣃࢵࢣ࣮ࢪ
ࢆ౑⏝ࡋ࡚ࢧ࣏࣮ࢺ࣋ࢡࢱ࣮࣐ࢩࣥ㸦SVM㸧ࡢィ⟬ᶵ
⬟ࢆ౑⏝ࡋ࡚࠸ࡿ㸬e1071 ࣃࢵࢣ࣮ࢪࡢෆᐜࡣ libSVM
࡜࠸࠺ྎ‴ᅜ❧኱Ꮫࡢ Lin ࡽ࡟ࡼࡗ࡚సࡽࢀࡓ SVM ࡀ
ᐇ⿦ࡉࢀ࡚࠾ࡾ㸪࣮࢝ࢿࣝࢺࣜࢵࢡࡸ஺ᕪ᳨ドἲࡀ౑
⏝࡛ࡁࡿ࡜࠸ࡗࡓ≉ᚩࡀ࠶ࡿ㸬 
ゎᯒᡭ㡰࡜ࡋ࡚ࡣ㸪ࡲࡎ ᐃࡋࡓ⏕ࢹ࣮ࢱ࡟ᑐࡋ࡚
❆㛵ᩘ㸦ࣁ࣑ࣥࢢ❆㸧ࢆ౑⏝ࡋ㸪᭱ᑠ್ 0࣭᭱኱್ 1 ࡜
࡞ࡿࡼ࠺࡞ṇつ໬ฎ⌮ࢆ⾜ࡗࡓᚋ㸪㡢※ࡢ᭷㡢㒊ศ 20
⛊ࡢ༊㛫࡟ᑐࡋ࡚㧗㏿ࣇ࣮࢚ࣜኚ᥮㸦Fast Fourier 
Transform㸸FFT㸧࡟࡚࿘Ἴᩘᡂศࡢ⟬ฟࢆ⾜ࡗࡓ㸬 
ᮏ◊✲࡛ࣁ࣑ࣥࢢ❆ࢆ౑⏝ࡋࡓ⌮⏤࡜ࡋ࡚ࡣ㸪ᑠࡉ
࠸㟁ຊࡢࢫ࣌ࢡࢺ᳨ࣝฟ࡟ྥ࠸࡚࠸ࡿ࡜࠸࠺≉ᚩࡀ࠶
ࡾ㸪ᚤᑠ࡞㟁Ẽಙྕ࡛࠶ࡿ⬻Ἴࢆ᳨ฟࡍࡿࡢ࡟㐺ࡋ࡚
࠸ࡿ࡜⪃࠼ࡓࡓࡵ࡛࠶ࡿ㸬 
ࡑࡋ࡚㸪᭷㡢 9 ༊㛫ศࡢ࿘Ἴᩘࢹ࣮ࢱ࡟ᑐࡋ࡚㸪ࣀ
࢖ࢬࡢᙳ㡪ࢆ᭱ᑠ㝈࡟ࡍࡿࡓࡵ࡟ຍ⟬ᖹᆒࢆ⾜࠸㸪ࡇ
ࢀࡽࡢ࿘Ἴᩘᖏᇦࡢ midȘἼ㸪midșἼࢹ࣮ࢱ 200 ኚᩘ
ࢆᢤࡁฟࡋ㸪ࢹ࣮ࢱࢆࡼࡾᑡ࡞࠸ኚᩘ࡟せ⣙ࡍࡿ୺ᡂ
ศศᯒ㸦Principal Component Analysis㸸PCA㸧ࢆ⾜࠸㸪
⣼✚ᐤ୚⋡ 90%࡜࡞ࡿ 34 ኚᩘࢆ⟬ฟࡋࡓ㸬 
ࡑࡋ࡚㸪SVM ࡢᏛ⩦㆑ูჾࢆ⏝࠸࡚᝟ືホ౯ࡢࣔࢹ
ࣝࢆసᡂࡋ㸪᳨ド⏝ࢹ࣮ࢱࡢ㆑ูࢆ⾜ࡗࡓ㸬SVM ࡢ࢝
࣮ࢿࣝ࡟ࡣỗ⏝ⓗ࡞࣮࢝ࢿ࡛ࣝ࠶ࡿ RBF ࣮࢝ࢿࣝࢆ⏝
࠸㸪11fold-closs validation ࡢ஺ᕪ᳨ドࢆ⾜ࡗࡓ㸬஺ᕪ᳨
ドࢆ⾜ࡗࡓ⌮⏤࡜ࡋ࡚ࡣ㸪ᶵᲔᏛ⩦࡛ࡣᏛ⩦ࢹ࣮ࢱࡢ
ෆᐜ࡟ࡼࡗ࡚㆑ูᛶ⬟ࡀ኱ᖜ࡟ኚ໬ࡋ࡚ࡋࡲ࠺ࡇ࡜࠿
ࡽ㸪஺ᕪ᳨ドࢆ⾜࠺ࡇ࡜࡛ᖹᆒࡢ㆑ู⋡ࢆ⟬ฟࡋ㸪Ꮫ
⩦ࢹ࣮ࢱ࡟౫Ꮡࡋ࡞࠸ホ౯ࢆᚓࡿࡓࡵ࡛࠶ࡿ㸬 
4㸬ᐇ㦂⤖ᯝ 
4.1 POMS࣭TDMS⤖ᯝ 
ィ ᐇ㦂᫬ࡢ POMS ࡜ TDMS ࡢ⤖ᯝ࡜㸪୍ᑐࡢᶆᮏ
࡟ࡼࡿᖹᆒࡢ t ᳨ᐃࢆ⾜ࡗࡓ⤖ᯝ࡟ࡘ࠸࡚ Table3㸪
Table4 ࡟♧ࡍ㸬ࡑࢀࡒࢀᐇ㦂๓ᚋ࡟࠾࠸࡚ྛ ᐃ㡯┠
࡟᭷ពᕪࡀㄆࡵࡽࢀࡓࡶࡢ࡟ࡘ࠸࡚ࡣ▮༳ࡀグ㍕ࡉࢀ
࡚࠸ࡿ㸬ᛌ㡢 1 ࡢ⤖ᯝࡼࡾ㸪POMS ࡛ࡣ⥭ᙇ - ୙Ᏻ㸪
ᢚ࠺ࡘ - ⴠࡕ㎸ࡳ㸪άẼ㸪ΰ஘ࡢ 4 ࡘࡢࢿ࢞ࢸ࢕ࣈ࡞
㡯┠࡛పୗࡢ᭷ពᕪࡀㄆࡵࡽࢀࡓ㸬TDMS࡛ࡣάᛶᗘ㸪
Ᏻᐃᗘ㸪ᛌ㐺ᗘ࡛ୖ᪼ࡢ᭷ពᕪࡀ㸪ぬ㓰ᗘ࡛ࡣపୗࡢ
᭷ពᕪࡀㄆࡵࡽࢀࡓ㸬  
ᛌ㡢 2 ࡛ࡣ㸪POMS ࡛ࡣ⥭ᙇ - ୙Ᏻ㸪ΰ஘ࡢࢿ࢞ࢸ
࢕ࣈ㡯┠࡛పୗࡢ᭷ពᕪ㸪άẼࡢ࣏ࢪࢸ࢕ࣈ㡯┠࡛ୖ
᪼ࡢ᭷ពᕪࡀㄆࡵࡽࢀࡓ㸬TDMS ࡛ࡣάᛶᗘ㸪Ᏻᐃᗘ㸪
ᛌ㐺ᗘ࡛ୖ᪼ࡢ᭷ពᕪ㸪ぬ㓰ᗘ࡛పୗࡢ᭷ពᕪࡀㄆࡵ
ࡽࢀࡓ㸬୙ᛌ㡢 1 ࡛ࡣ㸪⥭ᙇ - ୙Ᏻ௨እࡢࢿ࢞ࢸ࢕ࣈ
㡯┠࡛ୖ᪼ࡢ᭷ពᕪ㸪άẼࡢ࣏ࢪࢸ࢕ࣈ㡯┠࡛పୗࡢ
᭷ពᕪࡀㄆࡵࡽࢀࡓ㸬TDMS ࡛ࡣάᛶᗘ㸪Ᏻᐃᗘ㸪ᛌ
㐺ᗘ࡛పୗࡢ᭷ពᕪ㸪ぬ㓰ᗘ࡛ୖ᪼ࡢ᭷ពᕪࡀㄆࡵࡽ
ࢀࡓ㸬 
୙ᛌ㡢 2 ࡛ࡣࡍ࡭࡚ࡢࢿ࢞ࢸ࢕ࣈ㡯┠࡛ୖ᪼ࡢ᭷ព
ᕪ㸪άẼࡢ࣏ࢪࢸ࢕ࣈ㡯┠࡛పୗࡢ᭷ពᕪࡀㄆࡵࡽࢀ
ࡓ㸬TDMS ࡛ࡣάᛶᗘ㸪Ᏻᐃᗘ㸪ᛌ㐺ᗘ࡛పୗࡢ᭷ព
ᕪ㸪ぬ㓰ᗘ࡛ୖ᪼ࡢ᭷ពᕪࡀㄆࡵࡽࢀࡓ㸬 
ࡇࢀࡽࡢ⤖ᯝࡼࡾ㸪ᛌ㡢 1࣭2㸪୙ᛌ㡢 1࣭2 ࡣࡑࢀࡒ
ࢀᚰ⌮≧ែࢆᛌ㸪୙ᛌ࡬࡜ኚືࡉࡏࡿຠᯝࡀ࠶ࡿ࡜ศ
࠿ࡿ㸬ࡇࢀࡽࡢ㡢⫈ྲྀ᫬ࡢ⬻Ἴࢆ⏝࠸࡚㸪⬻Ἴ࠿ࡽ᝟
ືࢆ㆑ู࡛ࡁࡿ࠿᳨ウࢆ⾜࠺㸬 
4.2 ᝟ືホ౯ 
SVM ࢆ⏝࠸ࡓ᝟ືホ౯ᐇ㦂ࡢ⤖ᯝ࡟ࡘ࠸࡚♧ࡍ㸬ᚓ
ࡽࢀࡓ⬻Ἴࢹ࣮ࢱ࡟ᑐࡋ࡚ 3.2 ⠇࡟♧ࡍࡼ࠺࡟ࢹ࣮ࢱ
ࡢຍᕤࢆ⾜ࡗࡓ㸬౑⏝ࡋࡓ㡢※ࢆᩍᖌࢹ࣮ࢱ࡜ࡋ㸪ᛌ
㡢 1࣭2 ࢆᛌ㸪୙ᛌ㡢 1࣭2 ࢆ୙ᛌ࡜ࡋ࡚ホ౯ᐇ㦂ࢆ⾜
ࡗࡓ㸬 
ᩍᖌࢹ࣮ࢱ࡟㡢※ࢆ౑⏝ࡋࡓ⌮⏤ࡣ㸪POMS ࡜ TDMS
ࡢ t ᳨ᐃࡢ⤖ᯝࡼࡾ㸪⿕㦂⪅ࡢ≧ែࡣᛌ㡢⫈ྲྀ᫬࡟ࡣᛌ㸪
୙ᛌ㡢⫈ྲྀ᫬࡟ࡣ୙ᛌ࡟࡞ࡿ࡜࠸࠺ࡇ࡜ࡀ♧ࡉࢀ࡚࠸
ࡿ㸬ࡼࡗ࡚㸪㡢※ࢆᩍᖌࢹ࣮ࢱ࡜ࡍࡿࡇ࡜࡛⿕㦂⪅ࡢ
≧ែࢆ㐺ษ࡟ศ㢮࡛ࡁ࡚࠸ࡿ࡜⪃࠼ࡓࡓࡵ࡛࠶ࡿ㸬 
ᛌ࣭୙ᛌࡢ 2 ್࡛ศ㢮ࢆ⾜ࡗࡓ⌮⏤࡜ࡋ࡚ࡣ㸪㡢ࡢ
ឤࡌ᪉ࡀ⿕᳨⪅࡟ࡼࡗ࡚␗࡞ࡿࡇ࡜࠿ࡽ㸪ᛌ㡢 1࣭2㸪
୙ᛌ㡢 1࣭2 ࡜࠸ࡗࡓศ㢮࡛ࡣ⿕㦂⪅ࡢ≧ែࢆṇ☜࡟ศ
ࡅࡿࡇ࡜ࡀ࡛ࡁ࡞࠸ࡢ࡛ࡣ࡞࠸࠿࡜⪃࠼ࡓࡓࡵ࡛࠶ࡿ㸬
Table3 POMS ⤖ᯝ 
࣏ࢪࢸ࢕ࣈ
⥭ᙇ ᢚ࠺ࡘ ᛣࡾ ⑂ປ ΰ஘ άẼ
ᛌ㡢1
ᛌ㡢2
୙ᛌ㡢1
୙ᛌ㡢2
 ᐃ๓ᚋᕪ
POMS
ࢿ࢞ࢸ࢕ࣈ
Table4 TDMS ⤖ᯝ 
ࢿ࢞ࢸ࢕ࣈ
άᛶᗘ Ᏻᐃᗘ ᛌ㐺ᗘ ぬ㓰ᗘ
ᛌ㡢1
ᛌ㡢2
୙ᛌ㡢1
୙ᛌ㡢2
TDMS
࣏ࢪࢸ࢕ࣈ ᐃ๓ᚋᕪ
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ࢹ࣮ࢱᩘࡣᛌ࣭୙ᛌඹ࡟ 132 ࡛㆑ูࢆ⾜ࡗࡓ㸬SVM ࡛
ࡢ᝟ືホ౯ᐇ㦂ࡢ⤖ᯝࢆ Table5㸪⤖ᯝࡢෆヂࢆ Table6
࡟♧ࡍ㸬 
Table6 ࡣิࡀඖࡢᩍᖌࢹ࣮ࢱ㸪⾜ࡀ SVM ࡛㆑ูࡉࢀ
ࡓࢹ࣮ࢱࢆ♧ࡋ࡚࠸ࡿ㸬⤖ᯝ࡜ࡋ࡚㸪ᩍᖌࢹ࣮ࢱࢆ㡢
※࡜ࡋࡓሙྜ࡟ࡣ⣙ 95.1㸣࡜㧗࠸ᖹᆒ㆑ู⋡ࢆᚓࡿࡇ
࡜ࡀ࡛ࡁࡓ㸬 
ࡋ࠿ࡋ㸪POMS ࡸ TDMS ࡟ࡼࡿィ ᫬ࡢ⿕㦂⪅ࡢ≧
ែࢆಶู࡛ࡳࡿ࡜㸪୙ᛌ㡢⫈ྲྀ᫬࡟࣏ࢪࢸ࢕ࣈ࡞㡯┠
ࡀୖ᪼ࡍࡿ࡜࠸ࡗࡓ⤖ᯝࡀぢࡽࢀࡓ㸬ࡑࡢࡓࡵ㸪ᩍᖌ
ࢹ࣮ࢱ࡟ࡼࡿ⿕㦂⪅ࡢ≧ែࢆṇ☜࡟ศ㢮ࡍࡿࡇ࡜ࡀᅔ
㞴࡛࠶ࡿ࡜⪃࠼ࡽࢀࡿ㸬 
ࡑࡇ࡛㸪TDMS ࡢᛌ㐺ᗘ㡯┠ࡢⅬᩘࢆィ ๓࠿ࡽィ
 ᚋ࡟࡝ࡢ⛬ᗘࡢኚືࡀ࠶ࡿ࠿ࢆ⟬ฟࡋ㸪ኚືࡀ 1 ௨
ୖ࡛࠶ࢀࡤᛌ㸪㸫1 ௨ୗ࡛࠶ࢀࡤ୙ᛌ࡜ࡋ࡚ᩍᖌࢹ࣮ࢱ
ࢆ๭ࡾᙜ࡚㸪෌ᗘ SVM ࡟࡚᝟ືホ౯ᐇ㦂ࢆ⾜ࡗࡓ㸬ኚ
ືࡀ 0 ࡢሙྜࡣኚືࡀ࡞࠸ࡶࡢ࡜ぢ࡞ࡋ㸪౑⏝ࢹ࣮ࢱ
࠿ࡽ㝖࠸ࡓᛌ 126 ௳㸪୙ᛌ 116 ௳࡜ࡋ࡚౑⏝ࡋࡓ㸬 
TDMS ࡢᛌ㐺ᗘࢆ౑⏝ࡋࡓ⌮⏤࡜ࡋ࡚ࡣ㸪ᛌ㐺ᗘ㡯
┠࡛ࡣᛌ࡛࠶ࡿ࠿୙ᛌ࡛࠶ࡿ࠿ࡢุูࢆ⾜࠺࡜࠸࠺㡯
┠࡛࠶ࡿࡇ࡜࠿ࡽ㸪ࢹ࣮ࢱ࡜ࡋ࡚ᢅ࠸ࡸࡍ࠸࡜࠸࠺Ⅼ
࡜㸪ィ ๓ᚋ࡛ࡢኚື㔞࡛ᛌ࣭୙ᛌࢆࡳࡿࡇ࡜࡛㸪⿕
㦂⪅ࡢィ ᫬ࡢ᝟ືࢆ⪃៖ࡋࡓ࠺࠼࡛ࡢホ౯ࡀྍ⬟࡜
࡞ࡿࡢ࡛ࡣ࡞࠸࠿࡜⪃࠼ࡓࡓࡵ࡛࠶ࡿ㸬ᩍᖌࢹ࣮ࢱࢆ
TDMS ࡜ࡋࡓ㝿ࡢ SVM ࡛ࡢ᝟ືホ౯ᐇ㦂ࡢ⤖ᯝࢆ
Table7㸪⤖ᯝࡢෆヂࢆ Table8 ࡟♧ࡍ㸬 
௨ୖࡢ⤖ᯝࡼࡾ㸪㡢※ࢆᩍᖌࢹ࣮ࢱ࡜ࡋࡓ㝿ࡢ⤖ᯝ
ࡼࡾࡶ⣙ 0.8㸣⛬ᗘ㧗࠸㆑ู⋡ࢆᚓࡿࡇ࡜ࡀ࡛ࡁࡓ㸬 
ࡇࡢࡇ࡜࠿ࡽ㸪ᩍᖌࢹ࣮ࢱࢆ㡢※࡜ࡋࡓ᫬࡟ࡣ⿕㦂
⪅ࡢ≧ែࢆṇ☜࡟ศ㢮࡛ࡁ࡚࠸࡞࠸ࡇ࡜ࡀࡳ࡚࡜ࢀࡿ㸬
⿕㦂⪅ࡈ࡜ࡢ≉ᚩࢆ⪃៖ࡋࡓᐇ㦂ࢆ⾜࠺ࡇ࡜࡛㸪ࡼࡾ
㧗࠸⢭ᗘ࡛᝟ືࢆ㆑ูࡍࡿࡇ࡜ࡀ࡛ࡁࡿࡢ࡛ࡣ࡞࠸࠿
࡜⪃࠼ࡽࢀ㸪㡢⫈ྲྀ᫬ࡢ⬻Ἴࢆ⏝࠸࡚᝟ືࡢ㆑ูࢆࡍ
ࡿࡇ࡜ࡀྍ⬟࡛࠶ࡿࡇ࡜ࡀ♧ࡉࢀࡓ㸬 
5㸬࠾ࢃࡾ࡟ 
⌧௦♫఍࡛ࡣࢫࢺࣞࢫࡀ⶝ᘏࡋ࡚࠾ࡾ㸪࠺ࡘ⑓ࡸㄆ
▱⑕࡜࠸ࡗࡓ⢭⚄⑌ᝈࡢᝈ⪅ᩘࡀቑຍࡋ࡚࠸ࡿ㸬ࡇࡢ
⢭⚄⑌ᝈࡢ἞⒪ࢆᨭ࠼ࡿᡭἲ࡜ࡋ࡚㸪㡢ࢆ⏝࠸ࡓ㡢ᴦ
⒪ἲ࡜࠸࠺ᡭἲࡀὀ┠ࢆᾎࡧ࡚࠸ࡿ㸬ࡋ࠿ࡋ㸪㡢ࡣᢳ
㇟ⓗ࡞ࡶࡢ࡛࠶ࡿࡓࡵ㸪࡝ࡢࡼ࠺࡞㡢ࡀຠᯝⓗ࠿࡜࠸
ࡗࡓ᰿ᣐࡀ᫂ࡽ࠿࡟࡞ࡗ࡚࠸࡞࠸㸬 
ࡑࡇ࡛㸪ᮏ◊✲࡛ࡣ㡢⫈ྲྀ᫬ࡢ⬻Ἴ࡟ࡼࡗ࡚᝟ືࢆ
ホ౯࡛ࡁࡿ࠿᳨ウࡋ㸪⬻Ἴ࡜᝟ືࡢ㛵㐃ᛶ࡟ࡘ࠸᳨࡚
ドࢆ⾜ࡗࡓ㸬ࡑࡢ⤖ᯝ㸪㡢⫈ྲྀ๓ᚋࡢ POMS࣭TDMS
ࡼࡾ㸪ྛ㡢⫈ྲྀᚋ࡟ᛌ㡢࡛ࡣᛌ㸪୙ᛌ㡢࡛ࡣ୙ᛌ࡟ឤ
ࡌࡿ࡜࠸࠺ຠᯝࡀ࠶ࡿࡇ࡜ࡀศ࠿ࡗࡓ㸬 
㡢⫈ྲྀ᫬ࡢ⬻Ἴࢹ࣮ࢱࢆ⏝࠸ࡓSVM࡛ࡢ᝟ືホ౯ᐇ
㦂࡛ࡣ㸪ᩍᖌࢹ࣮ࢱࢆ㡢※࡜ࡋࡓ࡜ࡁ࡛ࡣ⿕㦂⪅ࡢ≧
ែࢆṇ☜࡟ศ㢮࡛ࡁ࡚࠸࡞࠸ࡓࡵ㸪Ⰻ࠸⤖ᯝࡣᚓࡽࢀ
࡞࠿ࡗࡓ㸬 
ࡋ࠿ࡋ㸪㡢⫈ྲྀ๓ᚋ࡛ࡢ TDMS ࡢᛌ㐺ᗘࡢᕪࢆᩍᖌ
ࢹ࣮ࢱ࡜ࡋ࡚Ꮫ⩦ࡍࡿࡇ࡜࡛ 95.9%࡜㧗࠸㆑ู⤖ᯝࢆ
ᚓࡿࡇ࡜ࡀ࡛ࡁࡓ㸬ࡇࡢࡇ࡜࠿ࡽ㸪㡢※ࢆᩍᖌࢹ࣮ࢱ
࡜ࡋࡓሙྜ࡟ࡣ⿕㦂⪅ࡢ≧ែࢆṇ☜࡟ศ㢮࡛ࡁ࡚࠸࡞
࠸࡜⪃࠼ࡽࢀࡿ㸬ࡑࡢࡓࡵ㸪⿕㦂⪅ࡈ࡜ࡢ≉ᚩࢆ⪃៖
ࡋࡓᩍᖌࢹ࣮ࢱ࡟ࡼࡿᐇ㦂ࢆ⾜࠺ࡇ࡜࡛㸪ࡼࡾ㧗࠸⢭
ᗘ࡛㆑ูࡍࡿࡇ࡜ࡀ࡛ࡁࡿࡢ࡛ࡣ࡞࠸࠿࡜⪃࠼ࡽࢀࡿ㸬 
௨ୖࡢ⤖ᯝ࠿ࡽ㸪㡢⫈ྲྀ᫬ࡢ⬻Ἴࢆ⏝࠸ࡓ᝟ືࡢ㆑
ู࡬ࡢྍ⬟ᛶࡀ♧ࡉࢀࡓࡇ࡜࠿ࡽ㸪⬻Ἴ࡜᝟ື࡜ࡢ㛫
࡟ࡣ㛵㐃ᛶࡀ࠶ࡿࡇ࡜ࡀ♧ࡉࢀࡓ㸬 
௒ᚋࡢㄢ㢟࡜ࡋ࡚㸪௒ᅇࡢ⬻Ἴィ ᐇ㦂࡛ࡣ㸪࿘ᅖ
ࡢ㞧㡢ࢆኻࡃࡍࡓࡵ࡟⡆᫆㜵㡢ᐊෆ࡛ィ ࢆ⾜ࡗ࡚࠸
ࡿࡀ㸪᏶඲࡟㞧㡢ࢆኻࡃࡍࡇ࡜ࡣ࡛ࡁ࠾ࡽࡎ㸪ṇ☜࡞
ࢹ࣮ࢱࢆᚓࡿࡓࡵ࡟㸪ࡼࡾṇ☜࡞ィ ⎔ቃ࡟࡚ᐇ㦂ࢆ
⾜࠺ᚲせࡀ࠶ࡿࡇ࡜ࡀᣲࡆࡽࢀࡿ㸬ලయⓗ࡞᱌࡜ࡋ࡚
ࡣ㸪⡆᫆㜵㡢ᐊࡢ㜵㡢ᛶࢆࡉࡽ࡟㧗ࡵࡿࡇ࡜ࡸ㸪ࣀ࢖
ࢬ࢟ࣕࣥࢭࣝᶵ⬟ࢆᦚ㍕ࡋࡓ࣊ࢵࢻ࣍ࣥࢆ౑⏝ࡍࡿ࡞
࡝ࡀ⪃࠼ࡽࢀࡿ㸬  
ࡲࡓ㸪ᮏ◊✲࡛ࡣ㸪⬻Ἴィ ๓࡟⿕㦂⪅࡟ᑐࡋ㸪⡆
᫆࢔ࣥࢣ࣮ࢺ㸪POMS㸪TDMS ࡬ࡢᅇ⟅ࢆồࡵ࡚࠸ࡿ㸬
ࡑࡢ㝿࡟㸪⿕㦂⪅࡟ᑐࡋ࡚୙ᛌឤࢆ୚࠼࡚ࡋࡲ࠺ࡇ࡜
Table5  㡢※ࢆᩍᖌࢹ࣮ࢱ࡜ࡋࡓ㝿ࡢ㆑ู⤖ᯝ 
༢఩䠖%
ᩍᖌ䝕䞊䝍䠖㡢※ ᛌ ୙ᛌ ᖹᆒ㆑ู⋡
ṇゎ⋡ 92.4 97.7 95.1
䜶䝷䞊⋡ 7.6 2.3 4.9
Table6  㡢※ࢆᩍᖌࢹ࣮ࢱ࡜ࡋࡓ㝿ࡢ㆑ู⤖ᯝ ෆヂ 
ᛌ ୙ᛌ
ᛌ 122 3
୙ᛌ 10 129
Table7 TDMS ࢆᩍᖌࢹ࣮ࢱ࡜ࡋࡓ㝿ࡢ㆑ู⤖ᯝ
༢఩䠖%
ᩍᖌ䝕䞊䝍䠖TDM ᛌ ୙ᛌ ᖹᆒ㆑ู⋡
ṇゎ⋡ 95.2 96.6 95.9
䜶䝷䞊⋡ 4.8 3.4 4.1
Table8 TDMS ࢆᩍᖌࢹ࣮ࢱ࡜ࡋࡓ㝿ࡢ㆑ู⤖ᯝ ෆヂ
ᛌ ୙ᛌ
ᛌ 120 4
୙ᛌ 6 112
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
ࡀ⪃࠼ࡽࢀࡿ㸬POMS ࡟㛵ࡋ࡚ࡣ㉁ၥ㡯┠ࡀศ࠿ࡾ࡙
ࡽ࠸࡜࠸ࡗࡓពぢࡸ㸪࡝࠺⟅࠼ࢀࡤࡼ࠸ࡢ࠿ᅇ⟅࡟㏞
࠺࡞࡝ࡢኌࡀᣲࡆࡽࢀ࡚࠸ࡿ㸬ࡑࡇ࡛㸪TDMS ࡢࡳ࡛
ᚰ⌮≧ែࡀゎᯒ࡛ࡁࡿ࠿ࢆ᳨ウࡍࡿᚲせࡀ࠶ࡿ࡜⪃࠼
ࡽࢀࡿ㸬 
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